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3 <110> APPLICANT: O'Donnell, Michael E. 

4 Bruck, Irina 

5 Zhang, Dan 

6 Whipple, Richard 

8 <120> TITLE OF INVENTION: DNA REPLICATION PROTEINS OF GRAM POSITIVE BACTERIA AND 

9 THEIR USE TO SCREEN FOR CHEMICAL INHIBITORS 
11 <130> FILE REFERENCE: 22221/1023 

13 <140> CURRENT APPLICATION NUMBER: 10/048,071 
C — > 14 <141> CURRENT FILING DATE: 2002-10-23 

16 <150> PRIOR APPLICATION NUMBER: 60/146,178 

17 <151> PRIOR FILING DATE: 1999-07-29 
19 <160> NUMBER OF SEQ ID NOS : 84 

21 <170> SOFTWARE: Patentln Ver. 2.1 CMTCPCn 

23 <210> SEQ ID NO: 1 CN I t M t U J> 

24 <211> LENGTH: 3195 ^ 

25 <212> TYPE: DNA 

26 <213> ORGANISM: Staphylococcus aureus 

28 <400> SEQUENCE: 1 

29 atggtggcat atttaaatat tcatacggct tatgatttgt taaattcaag cttaaaaata 60 

30 gaagatgccg taagacttgc tgtgtctgaa aatgttgatg cacttgccat aactgacacc 120 

31 aatgtattgt atggttttcc taaattttat gatgcatgta tagcaaataa cattaaaccg 180 

32 atttttggta tgacaatata tgtgacaaat ggattaaata cagtcgaaac agttgttcta 240 

33 gctaaaaata atgatggatt aaaagatttg tatcaactat catcggaaat aaaaatgaat 300 

34 gcattagaac atgtgtcgtt tgaattatta aaacgatttt ctaacaatat gattatcatt 360 

35 tttaaaaaag tcggtgatca acatcgtgat attgtacaag tgtttgaaac ccataatgac 420 

36 acatatatgg accaccttag tatttcgatt caaggtagaa aacatgtttg gattcaaaat 480 

37 gtttgttacc aaacacgtca agatgccgat acgatttctg cattagcagc tattagagac 540 

38 aatacaaaat tagacttaat tcatgatcaa gaagattttg gtgcacattt tttaactgaa 600 

39 aaggaaatta atcaattaga tattaaccaa gaatatttaa cgcaggttga tgttatagct 660 
4 0 caaaagtgtg atgcagaatt aaaatatcat caatctctac ttcctcaata tgagacacct 720 

41 aatgatgaat cagctaaaaa atatttgtgg cgtgtcttag ttacacaatt gaaaaaatta 780 

42 gaacttaatt atgacgtcta tttagagcga ttgaaatatg agtataaagt tattactaat 840 

43 atgggttttg aagattattt cttaatagta agtgatttaa tccattatgc gaaaacgaat 900 
4 4 gatgtgatgg taggtcctgg tcgtggttct tcagctggct cactggtcag ttatttattg 960 

45 ggaattacaa cgattgatcc tattaaattc aatctattat ttgaacgttt tttaaaccca 1020 

46 gaacgtgtaa caatgcctga tattgatatt gactttgaag atacacgccg agaaagggtc 1080 

47 attcagtacg tccaagaaaa atatggcgag ctacatgtat ctggaattgt gactttcggt 1140 

48 catctgcttg caagagcagt tgctagagat gttggaagaa ttatggggtt tgatgaagtt 1200 

49 acattaaatg aaatttcaag tttaatccca cataaattag gaattacact tgatgaagca 1260 

50 tatcaaattg acgattttaa agagtttgta catcgaaacc atcgacatga acgctggttc 1320 

51 agtatttgta aaaagttaga aggtttacca agacatacat ctacacatgc ggcaggaatt 1380 

52 attattaatg accatccatt atatgaatat gcccctttaa cgaaagggga tacaggatta 14 40 

53 ttaacgcaat ggacaatgac tgaagccgaa cgtattgggt tattaaaaat agattttcta 1500 



file://C:\CRF4\Outhold\VsrJ048071.htm 



5/16/03 



RAW SEQUENCE LISTING DATE: 05/16/2003 

PATENT APPLICATION: US/10/048,071 TIME: 09:31:24 

Input Set : A:\R10231.app 

Output Set: N:\CRF4\05162003\J048071.raw 

54 gggttgagaa acttatcgat tattcatcaa atcttaacac aagtcaaaaa agatttaggt * 1560 

55 attaatattg atatcgaaaa gattccgttt gatgatcaaa aagtgtttga attgttgtcg 1620 

56 caaggagata cgactggcat attccaatta gagtctgacg gtgtaagaag tgtattaaaa 1680 

57 aaattaaagc cggaacactt tgaagatatt gttgctgtaa cttctttgta tagaccaggt 1740 

58 ccaatggaag aaattccaac ttacattaca agaagacatg atccaagcaa agttcaatat 1800 

59 ttacatccgc atttagaacc tatattaaaa aatacttacg gtgttattat ttatcaagag 1860 

60 caaattatgc aaatagcgag cacatttgca aacttcagtt atggtgaagc ggatatttta 1920 

61 agaagagcaa tgagtaaaaa aaatagagct gttcttgaaa gtgagcgtca acattttata 1980 

62 gaaggtgcaa agcaaaatgg ttatcacgaa gacattagta agcaaatatt tgatttgatt 2040 

63 ctgaaatttg ctgattatgg ttttcctaga gcacatgctg tcagctattc taaaattgca 2100 

64 tacattatga gctttttaaa agtccattat ccaaattatt tttacgcaaa tattttaagt 2160 

65 aatgttattg gaagtgagaa gaaaactgct caaatgatag aagaagcaaa aaaacaaggt 2220 

66 atcactatat tgccaccgaa cattaacgaa agtcattggt tttataaacc ttcccaagaa 2280 

67 ggcatttatt tatcaattgg tacaattaaa ggtgttggtt atcaaagtgt gaaagtgatt 2340 

68 gttgatgaac gttatcagaa cggcaaattt aaagatttct ttgattttgc tagacgtata 2400 

69 ccgaagagag tcaaaacgag aaagttactt gaagcactga ttttagtggg agcgtttgat 24 60 

70 gcttttggta aaacacgttc aacgttgttg caagctattg atcaagtgtt ggatggcgat 2520 

71 ttaaacattg aacaagatgg ttttttattt gatattttaa cgccaaaaca gatgtatgaa 2580 

72 gataaagaag aattgcctga tgcacttatt agtcagtacg aaaaagaata tttaggattt 2640 

73 tatgtttcgc aacacccagt agataaaaag tttgttgcca aacaatattt aacgatattt 2700 

74 aaattgagta acgcgcagaa ttataaacct atattagtac agtttgataa agttaaacaa 2760 

75 attcgaacta aaaatggtca aaatatggca ttcgtcacat taaatgatgg cattgaaact 2820 

76 ttagatggtg tgattttccc taatcagttt aaaaagtacg aagagttgtt atcacataat 2880 

77 gacttgttta tagttagcgg gaaatttgac catagaaagc aacaacgtca actaattata 2940 

78 aatgagattc agacattagc cacttttgaa gaacaaaaat tagcatttgc caaacaaatt 3000 
7 9 ataattagaa ataaatcaca aatagatatg tttgaagaga tgattaaagc tacgaaagag 3060 

80 aatgctaatg atgttgtgtt atccttttat gatgaaacga ttaaacaaat gactacttta 3120 

81 ggctatatta atcaaaaaga tagtatgttt aataatttta tacaatcctt taaccctagt 3180 

82 gatattaggc ttata 3195 

85 <210> SEQ ID NO: 2 

86 <211> LENGTH: 1065 

87 <212> TYPE: PRT 

88 <213> ORGANISM: Staphylococcus aureus 

90 <4 00> SEQUENCE: 2 

91 Met Val Ala Tyr Leu Asn lie His Thr Ala Tyr Asp Leu Leu Asn Ser 

92 1 5 10 15 

94 Ser Leu Lys lie Glu Asp Ala Val Arg Leu Ala Val Ser Glu Asn Val 

95 ' 20 25 30 

97 Asp Ala Leu Ala lie Thr Asp Thr Asn Val Leu Tyr Gly Phe Pro Lys 

98 35 40 45 

100 Phe Tyr Asp Ala Cys lie Ala Asn Asn lie Lys Pro lie Phe Gly Met 

101 50 55 60 

103 Thr He Tyr Val Thr Asn Gly Leu Asn Thr Val Glu Thr Val Val Leu 

104 65 70 75 80 

106 Ala Lys Asn Asn Asp Gly Leu Lys Asp Leu Tyr Gin Leu Ser Ser, Glu 

107 "* 85 90 " 95 

109 He Lys Met Asn Ala Leu Glu His Val Ser Phe Glu Leu Leu Lys Arg 

110 100 105 110 

112 Phe Ser Asn Asn Met He He He Phe Lys Lys Val Gly Asp Gin His 



file://C:\CRF4\Outhold\VsrJ04807 1 .htm 



5/16/03 



RAW SEQUENCE LISTING DATE: 05/16/2003 

PATENT APPLICATION: US/10/048 , 071 TIME: 09:31:24 



Input Set : A:\R10231.app 

Output Set: N:\CRF4\05162003\J048071.raw 



113 






115 










120 










IOC 
1^0 








115 


Arg 


Asp 


He 


Val 


Gin 


Val 


Pne 


Glu 


Thr 


HIS 


Asn 


Asp 


i nr 


iyr 


cie t 


7V en 

/Asp 


116 




130 










135 










14U 










118 


His 


Leu 


Ser 


He 


Ser 


He 


Gin 


Gly Arg 


Lys 


HIS 


val 


Trp 


lie 


bin 


Asn 


119 


145 










150 










ICC 

lob 










1 DU 


121 


Val 


Cys 


Tyr 


Gin 


Thr 


Arg 


Gin 


Asp 


Ala 


Asp 


inr 


lie 


Ser 


Aia 


Leu 


Aid 


122 










165 










170 










I/O 




124 


Ala 


He 


Arg 


Asp 


Asn 


Thr 


Lys 


Leu 


Asp 


Leu 


He 


His 


Asp 


Gin 


blU 


Asp 


125 








180 










185 










T AA 
190 






127 


Phe 


Gly 


Ala 


His 


Phe 


Leu 


Thr 


Glu 


Lys 


Glu 


lie 


Asn 


bin 


T mi 

Leu 


Asp 


lie 


128 






195 










200 










A A C 

205 








130 


Asn 


Gin 


Glu 


Tyr 


Leu 


Thr 


Gin 


Val 


Asp 


Val 


He 


Ala 


bin 


Lys 


Cys 


Asp 


131 




210 










215 










220 










133 


Ala 


Glu 


Leu 


Lys 


Tyr 


His 


Gin 


Ser 


Leu 


Leu 


Pro 


Gin 


Tyr 


Glu 


Thr 


Pro 


134 


225 










230 










235 










A A A 

24 0 


136 


Asn 


Asp 


Glu 


Ser 


Ala 


Lys 


Lys 


Tyr 


Leu 


Trp 


Arg 


Val 


Leu 


Val 


Thr 


Gin 


137 










245 










250 










A C C 

255 




139 


Leu 


Lys 


Lys 


Leu 


Glu 


Leu 


Asn 


Tyr 


Asp 


Val 


Tyr 


Leu 


Glu 


Arg 


Leu 


Lys 


140 








260 










265 










270 






142 


Tyr 


Glu 


Tyr 


Lys 


Val 


He 


Thr 


Asn 


Met 


Gly 


Phe 


Glu 


Asp 


Tyr 


Phe 


T 

Leu 


143 






275 










280 










285 








145 


He 


Val 


Ser 


Asp 


Leu 


He 


His 


Tyr Ala 


Lys 


Thr 


Asn 


Asp 


Val 


Met 


Val 


146 




290 










295 










300 










148 


Gly 


Pro 


Gly 


Arg 


Gly 


Ser 


Ser 


Ala 


Gly 


Ser 


Leu 


Val 


Ser 


Tyr- 


Leu 


T ^ , , 

Leu 


149 


305 










310 










315 










320 


151 


Gly 


He 


Thr 


Thr 


He 


Asp 


Pro 


He 


Lys 


Phe 


Asn 


Leu 


Leu 


Phe 


Glu 


Arg 


152 










325 










330 










335 




154 


Phe 


Leu 


Asn 


Pro 


Glu 


Arg 


Val 


Thr 


Met 


Pro 


Asp 


He 


Asp 


He 


Asp 


Phe 


155 








340 










345 










350 






157 


Glu 


Asp 


Thr 


Arg 


Arg 


Glu Arg 


Val 


He 


Gin 


Tyr 


Val 


Gin 


Glu 


Lys 


Tyr 


158 






355 










360 










365 








160 


Gly 


Glu 


Leu 


His 


Val 


Ser 


Gly 


He 


Val 


Thr 


Phe 


Gly 


His 


Leu 


Leu 


TV "1 _ 

Ala 


161 




370 










375 










o o a 

380 










163 


Arg 


Ala 


Val 


Ala 


Arg 


Asp 


Val 


Gly Arg 


He 


Met 


Gly 


Pne 


Asp 


blU 


vai 


164 


385 










390 










one 












166 


Thr 


Leu 


Asn 


Glu 


He 


Ser 


Ser 


Leu 


He 


Pro 


His 


Lys 


Leu 


biy 


lie 


i nr 


167 










405 










a i a 
4 1U 










410 




169 


Leu 


Asp 


Glu 


Ala 


Tyr 


Gin 


He 


Asp 


Asp 


Pne 


Lys 


C 1 n 

blU 


rile 


vai 


nlS 


Arg 


170 








A A A 

420 










425 










/ ^n 






172 


Asn 


His 


Arg 


His 


Glu 


Arg 


Trp 


Phe 


Ser 


He 


Cys 


Lys 


Lys 


Leu 


Glu 


Gly 


173 






435 










440 










445 








175 


Leu 


Pro 


Arg 


His 


Thr 


Ser 


Thr 


His 


Ala 


Ala 


Gly 


He 


He 


He 


Asn 


Asp 


176 




450 










455 










460 










178 


His 


Pro 


Leu 


Tyr 


Glu 


Tyr 


Ala 


Pro 


Leu 


Thr 


Lys 


Gly 


Asp 


Thr 


Gly 


Leu 


179 


4 65 










470 










475 










480 


181 


Leu 


Thr 


Gin 


Trp 


Thr 


Met 


Thr 


Glu 


Ala 


Glu 


Arg 


He 


Gly 


Leu 


Leu 


Lys 


182 










485 










490 










495 




184 


He 


Asp 


Phe 


Leu 


Gly 


Leu Arg 


Asn 


Leu 


Ser 


He 


He 


His 


Gin 


He 


Leu 


185 








500 










505 










510 







file://C:\CRF4\Outhold\VsrJ04807 1 .htm 



RAW SEQUENCE LISTING DATE: 05/16/2003 

PATENT APPLICATION: US/10/048,071 TIME: 09:31:24 



Input Set : A:\R10231.app 

Output Set: N:\CRF4\05162003\J048071.raw 



T O "7 

lo / 


1 nr 


bin 


vai 


Lys 


Lys 


Asp 


Leu 


biy 


i ie 


Asn 


T 1 Q 

lie 


Asp 


lie 


blU 


Lys 


T 1 o 

lie 


TOO 

loo 






OlD 




















D£D 








190 


Pro 


Fne 


TV _ 

Asp 


ASp 


bin 


Lys 


vai 


rne 


blU 


Leu 


Leu 


Ser 


bin 


biy 


Asp 


i nr 


191 
























CL A f\ 
04 U 










193 


Thr 


Gly 


lie 


Pne 


Gin 


Leu 


Glu 


Ser 


Asp 


bly 


vai 


Arg 


Ser 


val 


Leu 


Lys 


194 


545 










c c r\ 
DDK) 










r rr 

ODD 










DOU 


1 9 O 


T _ - _ 

Lys 


Leu 


Lys 


Pro 


blU 


rilS 


rne 


blU 


Asp 


lie 


vai 


TV 1 

Aid 


vai 


i nr 


Ser 


Leu 


197 










c ^ c 

boo 










C ~1 A 

5 /u 










DID 




199 


Tyr 


Arg 


Pro 


Gly 


Pro 


Met 


GlU 


blU 


He 


Pro 


inr 


Tyr 


lie 


inr 


Arg 


Arg 


200 








r n n 

580 










c o c 

585 










C f\ A 

590 






O f\ o 

202 


His 


Asp 


Pro 


Ser 


Lys 


Val 


Gin 


Tyr 


Leu 


His 


Pro 


His 


Leu 


blU 


Pro 


lie 


203 






595 










600 










c r\ c 
605 








205 


Leu 


Lys 


Asn 


Thr 


Tyr 


Gly 


Val 


He 


He 


Tyr 


Gin 


Glu 


Gin 


He 


Met 


Gin 


206 




610 










615 










/TOO 

620 










208 


lie 


Ala 


Ser 


Thr 


Phe 


Ala 


Asn 


Phe 


Ser 


Tyr 


Gly 


Glu 


Ala 


Asp 


He 


Leu 


209 


625 










630 










635 










640 


211 


Arg 


Arg 


Ala 


Met 


Ser 


Lys 


Lys 


Asn 


Arg 


Ala 


Val 


Leu 


Glu 


Ser 


Glu 


Arg 


212 










645 










650 










655 




214 


Gin 


His 


Phe 


He 


Glu 


Gly 


Ala 


Lys 


Gin 


Asn 


Gly 


Tyr 


His 


Glu 


Asp 


He 


215 








660 










665 










670 






217 


Ser 


Lys 


Gin 


He 


Phe 


Asp 


Leu 


He 


Leu 


Lys 


Phe 


TV 1 — 

Ala 


Asp 


Tyr 


Gly 


Phe 


218 






675 










680 










685 








220 


Pro 


Arg 


Ala 


His 


Ala 


Val 


Ser 


Tyr 


Ser 


Lys 


He 


Ala 


Tyr 


He 


Met 


Ser 


221 




690 










695 










700 










223 


Phe 


Leu 


Lys 


Val 


His 


Tyr 


Pro 


Asn 


Tyr 


Phe 


Tyr 


Ala 


Asn 


He 


Leu 


Ser 


224 


705 










710 










715 










720 


226 


Asn 


Val 


lie 


Gly 


Ser 


Glu 


Lys 


Lys 


Thr 


Ala 


Gin 


Met 


He 


Glu 


Glu 


Ala 


227 










725 










730 










735 




229 


Lys 


Lys 


Gin 


Gly 


He 


Thr 


He 


Leu 


Pro 


Pro 


Asn 


He 


Asn 


Glu 


Ser 


His 


230 








740 










745 










750 






o o o 

232 


Trp 


Pne 


Tyr 


Lys 


Pro 


Ser 


Gin 


Glu 


Gly 


lie 


Tyr 


Leu 


Ser 


lie 


bly 


inr 


233 






755 










760 










1 f~ c 

765 








235 


lie 


Lys 


Gly 


Val 


Gly 


Tyr 


Gin 


Ser 


Val 


Lys 


vai 


lie 


vai 


Asp 


blU 


Arg 


236 




"7 "7 r\ 

770 










775 










Ton 
/ou 










o o o 

23o 


Tyr 


Gin 


Asn 


Gly 


Lys 


Pne 


Lys 


Asp 


Pne 


Pne 


Asp 


Pne 


TV 1 

Ala 


Arg 


Arg 


lie 


o o o 

239 


T O C 

fOD 










/ 9U 










/ yo 










q n n 
oUU 


O /I 1 


Pro 


Lys 


Arg 


vai 


Lys 


i nr 


Arg 


Lys 


Leu 


Leu 


blU 


Ala 


Leu 


lie 


Leu 


vai 


Z4Z 










one; 
oUo 










qi n 
o 1U 










O 10 




944 

Z. 1 *d 


vj j. y 


Al ^ 


it i it; 


flop 


Al ^ 

nld 


ST 11C 


y 




J. 111. 


Arg 


Ser 


Thr 


Leu 


Leu 


Gin 


Ala 


245 








820 










825 










830 






247 


lie 


Asp 


Gin 


Val 


Leu 


Asp 


Gly 


Asp 


Leu 


Asn 


He 


Glu 


Gin 


Asp 


Gly 


Phe 


248 






835 










840 










845 








250 


Leu 


Phe 


Asp 


He 


Leu 


Thr 


Pro 


Lys 


Gin 


Met 


Tyr 


Glu 


Asp 


Lys 


Glu 


Glu 


251 




850 










855 










860 










253 


Leu 


Pro 


Asp 


Ala 


Leu 


He 


Ser 


Gin 


Tyr 


Glu 


Lys 


Glu 


Tyr 


Leu 


Gly 


Phe 


254 


865 










870 










875 










880 


256 


Tyr 


Val 


Ser 


Gin 


His 


Pro 


Val 


Asp 


Lys 


Lys 


Phe 


Val 


Ala 


Lys 


Gin 


Tyr 


257 










885 










890 










895 




259 


Leu 


Thr 


He 


Phe 


Lys 


Leu 


Ser 


Asn 


Ala 


Gin 


Asn 


Tyr 


Lys 


Pro 


He 


Leu 



file://C:\CRF4\Outhold\VsrJ048071.htm 



RAW SEQUENCE LISTING DATE: 05/16/2003 

PATENT APPLICATION: US/10/048 , 071 TIME: 09:31:24 



Input Set : A:\R10231.app 

Output Set: N:\CRF4\05162003\J048071.raw 









900 








905 








910 






£.\>£. VCL± 


Gin Phe Asp 


Lys 


val 


Lys Gin 


lie 


Arg 


Thr 


Lys Asn 


Gly 


Gin 


Asn 






915 








920 








925 






iDJ JXieL 


Ala 


Phe 


Val 


xnr 


Leu 


Asn Asp 


Gly 


He 


Glu 


Thr Leu 


Asp 


Gly 


Val 


266 


930 










935 








940 




268 He 


Phe 


Pro 


Asn 


Gin 


Phe 


Lys Lys 


Tyr 


Glu 


Glu 


Leu Leu 


Ser 


His 


Asn 


269 945 










950 








955 








960 


271 Asp 


Leu 


Phe 


He 


Val 


Ser 


Gly Lys 


Phe 


Asp 


His 


Arg Lys 


Gin 


Gin 


Arg 


272 








965 








970 






975 


274 Gin 


Leu 


He 


He 


Asn 


Glu 


He Gin 


Thr 


Leu 


Ala 


Thr Phe 


Glu 


Glu 


Gin 


275 






980 








985 








990 






277 Lys 


Leu 


Ala 


Phe 


Ala 


Lys 


Gin lie 


He 


He 


Arg Asn Lys 


Ser 


Gin 


He 


278 




995 








1000 








1005 








280 Asp 


Met 


Phe 


Glu 


Glu 


Met 


He Lys 


Ala 


Thr 


Lys 


Glu Asn 


Ala 


Asn 


Asp 


281 1010 








1015 






1020 






283 Val 


Val 


Leu 


Ser 


Phe 


Tyr Asp Glu 


Thr 


lie 


Lys 


Gin Met 


Thr 


Thr 


Leu 


284 1025 






1030 






1035 






1040 


286 Gly Tyr 


He 


Asn 


Gin 


Lys 


Asp Ser 


Met 


Phe 


Asn 


Asn Phe 


lie 


Gin 


Ser 


287 






1045 






1050 






1055 




289 Phe 


Asn 


Pro 


Ser 


Asp 


lie 


Arg Leu 


lie 














290 




1060 






1065 















293 <210> SEQ ID NO: 3 

294 <211> LENGTH: 1698 

295 <212> TYPE: DNA 

296 <213> ORGANISM: Staphylococcus aureus 

298 <400> SEQUENCE: 3 

299 ttgaattatc aagccttata tcgtatgtac agaccccaaa gtttcgagga tgtcgtcgga 60 

300 caagaacatg tcacgaagac attgcgcaat gcgatttcga aagaaaaaca gtcgcatgca 120 

301 tatattttta gtggtccgag aggtacgggg aaaacgagta ttgccaaagt gtttgctaaa 180 

302 gcaatcaact gtttaaatag cactgatgga gaaccttgta atgaatgtca tatttgtaaa 240 

303 ggcattacgc aggggactaa ttcagatgtg atagaaattg atgctgctag taataatggc 300 

304 gttgatgaaa taagaaatat tagagacaaa gttaaatatg caccaagtga atcgaaatat 360 

305 aaagtttata ttatagatga ggtgcacatg ctaacaacag gtgcttttaa tgccctttta 420 

306 aagacgttag aagaacctcc agcacacgct atttttatat tggcaacgac agaaccacat 480 

307 aaaatccctc caacaatcat ttctagggca caacgttttg attttaaagc aattagccta 540 

308 gatcaaattg ttgaacgttt aaaatttgta gcagatgcac aacaaattga atgtgaagat 600 

309 gaagccttgg catttatcgc taaagcgtct gaagggggta tgcgtgatgc attaagtatt 660 

310 atggatcagg ctattgcttt cggcgatggc acattgacat tacaagatgc cctaaatgtt 720 

311 acgggtagcg ttcatgatga agcgttggat cacttgtttg atgatattgt acaaggtgac 780 

312 gtacaagcat cttttaaaaa ataccatcag tttataacag aaggtaaaga agtgaatcgc 840 

313 ctaataaatg atatgattta ttttgtcaga gatacgatta tgaataaaac atctgagaaa 900 

314 gatactgagt atcgagcact gatgaactta gaattagata tgttatatca aatgattgat 960 

315 cttattaatg atacattagt gtcgattcgt tttagtgtga atcaaaacgt tcattttgaa 1020 

316 gtattgttag taaaattagc tgagcagatt aagggtcaac cacaagtgat tgcgaatgta 1080 

317 gctgaaccag cacaaattgc ttcatcgcca aacacagatg tattgttgca acgtatggaa 1140 

318 cagttagagc aagaactaaa aacactaaaa gcacaaggag tgagtgttgc tcctactcaa 1200 

319 aaatcttcga aaaagcctgc gagaggtata caaaaatcta aaaatgcatt ttcaatgcaa 1260 

320 caaattgcaa aagtgctaga taaagcgaat aaggcagata tcaaattgtt gaaagatcat 1320 

321 tggcaagaag tgattgacca tgcccaaaac aatgataaaa aatcactcgt tagtttattg 1380 
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